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Portal hypertension (PH) is a clinical syndrome of pathologically elevated portal systemic pressure, which is a hepatic venous pressure gradient of \>5 mm Hg \[[@b1-ce-2018-165],[@b2-ce-2018-165]\]. It is caused by increased hepatic vascular resistance and increased portal inflow due to splanchnic vasodilatation. Liver cirrhosis (LC) is one of the most common causes of PH, and PH may lead to ascites, portosystemic encephalopathy, and mucosal abnormalities of the gastrointestinal (GI) tract, including esophageal and gastric varices, portal hypertensive gastropathy (PHG), portal hypertensive colopathy (PHC), and portal hypertensive enteropathy (PHE) \[[@b3-ce-2018-165]\]. PHE refers to mucosal abnormalities of the small bowel and, more specifically, edematous and hyperemic lesions reminiscent of inflammation, but the exact definition of PHE still needs to be established \[[@b4-ce-2018-165],[@b5-ce-2018-165]\]. The pathological mechanism of the development of PHE has not yet been clearly identified. However, the ischemia-reperfusion phenotype, including vasodilatory response, has been considered the main cause, while the leukocytic phenotype, including infiltration by inflammatory cells and bacteria, and the angiogenic phenotype, including epithelial remodeling and submucosal angiogenesis have also been suggested \[[@b6-ce-2018-165]\]. PHE is mostly asymptomatic but may occasionally cause GI bleeding or anemia.

The classification of PHE by De Palma et al. \[[@b7-ce-2018-165]\] has been widely used, where grade 1 refers to mucosal inflammatory-like abnormalities, including edema, erythema, granularity, and friability, while grade 2 refers to vascular lesions such as cherry-red spots, telangiectasia, angiodysplasia-like lesions, and varices. In addition, Abdelaal et al. \[[@b8-ce-2018-165]\] classified PHE as inflammatory-like lesions, red spots, angioectasias, and small bowel varices. Kodama et al. \[[@b9-ce-2018-165]\] classified PHE into villous abnormalities (edema, atrophy, and reddening) and vascular lesions (angiodysplasia-like lesions, dilated/proliferated vessels, and varices).

The reported prevalence of PHE, mostly caused by LC, ranges from 18.2% to 96.8% \[[@b5-ce-2018-165],[@b7-ce-2018-165],[@b8-ce-2018-165],[@b10-ce-2018-165]-[@b15-ce-2018-165]\]. Many studies that used capsule endoscopy (CE) as a diagnostic test for obscure GI bleeding reported that the prevalence of PHE was \>60%. A multicenter study conducted in Korea using data from the Capsule Endoscopy Nationwide Database Registry, which included 45 LC and PH patients, reported a PHE prevalence of 40% \[[@b13-ce-2018-165]\]. In general, vascular lesions such as red spots or angiodysplasia-like lesions are more common than non-vascular/inflammatory lesions \[[@b2-ce-2018-165],[@b13-ce-2018-165]\]. The prevalence rates of small bowel varices and active bleeding have been reported to range from 8.1% to 38.9% and from 5.5% to 17.8%, respectively \[[@b2-ce-2018-165],[@b7-ce-2018-165],[@b11-ce-2018-165],[@b13-ce-2018-165],[@b16-ce-2018-165],[@b17-ce-2018-165]\].

The risk factors associated with PHE include esophageal varices, PHG, PHC, Child-Turcotte-Pugh class B or C, portosystemic shunts, previous endoscopic sclerotherapy or ligation for varices, a history of acute GI bleeding, high liver fibrosis index, and high computed tomography scores based on the PH findings such as varices, PHG, PHC, splenomegaly, and ascites \[[@b2-ce-2018-165],[@b5-ce-2018-165],[@b7-ce-2018-165],[@b8-ce-2018-165],[@b11-ce-2018-165]-[@b13-ce-2018-165],[@b18-ce-2018-165]\]. However, the reported PHE prevalence and related factors vary according to the studies, and most reports were of single-center studies, which were limited by small numbers of patients.

Currently, no standard therapeutic guideline exists for symptomatic PHE. Balloon-assisted enteroscopy, radiological interventions such as transjugular intrahepatic portosystemic shunt placement or percutaneous coil embolization, and surgery may be used \[[@b1-ce-2018-165]\]. The relevant endoscopic procedures include argon plasma coagulation, hemoclipping, polypectomy, and variceal injection sclerotherapy. Although no extensive studies have been conducted on PHE, non-selective beta-blockers or somatostatin may be used as medications for PH, and a case in which thalidomide administration (100 mg/day) led to the successful normalization of hemoglobin levels was reported \[[@b19-ce-2018-165]\].

CEs developed for observing the inner lumen of the small bowel include PillCam SB (Given Imaging, Yoqneam, Israel), MiroCam (IntroMedic, Seoul, Korea), EndoCapsule (Olympus, Tokyo, Japan), OMOM (Jinshan Science, Chongqing, China), and CapsoCam (CapsoVision, Saratoga, CA, USA) \[[@b20-ce-2018-165]\]. PillCam SB was developed into the second-generation SB2, and recently, the third-generation SB3 was introduced. The most important improvement in SB3 is its ability to capture images at an adaptive frame rate of two to six frames per second rather than the fixed two frames per second of SB2 \[[@b21-ce-2018-165]\]. Such an improvement maximizes the visible small bowel mucosa, which is especially advantageous when the capsule passes through the proximal part of the small bowel, which is known for its quick passage time. The resolution has also been improved in SB3, enabling the acquisition of brighter, clearer, and detailed images of the small bowel. The battery life of the capsule has also been increased to up to 12 hours.

In this issue of *Clinical Endoscopy*, Goenka et al. \[[@b22-ce-2018-165]\] evaluated the small bowels of patients with PH of various etiologies who had symptoms of unexplained anemia or occult GI bleeding, using the PillCam SB3 CE system, focusing on PHE. Abnormal findings were categorized into vascular (red spots, telangiectasia, or varices) and non-vascular/inflammatory lesions (villous edema, erythema, or polyps). A CE score of 1 point was given to each finding if they were solitary and 2 points were given if they were numerous. The correlations between CE scores and clinical, laboratory, and endoscopic parameters were also determined. Among the 43 patients included in the study, 41 (95.3%) showed abnormal features, including varices (67.4%), red spots (60.5%), villous edema (46.5%), erythema (44.2%), telangiectasia (16.3%), and polyps (16.3%). The proximal small bowel was the most common site of involvement (34 patients). In this study, the prevalence of PHE was investigated for the first time using only the PillCam SB3 CE system and was found to be as high as 95.3%. In particular, the detection rate of small bowel varices was 67.4%, which was higher than that in other studies. This may be attributed to the high detection rate of pathological lesions by PillCam SB3 CE, as suggested by the authors. Although this study proved the effectiveness of SB3 CE in PHE detection, the lack of comparison with a control group, in which SB2 was used, makes it difficult to determine any significant improvement. Some studies that compared SB2 and SB3 reported that SB3 shows a significantly reduced reading time and a significantly improved detection rate, while other studies have reported no significant differences between SB2 and SB3 \[[@b21-ce-2018-165],[@b23-ce-2018-165]-[@b27-ce-2018-165]\]. In addition, some of the polyps classified as PHE in the study by Goenka et al. \[[@b22-ce-2018-165]\] may be tumorous lesions such as adenomas, and not inflammatory changes. Thus, further studies are needed to analyze whether PHE detection is indeed increased with the use of SB3.

The CE score for PHE ranged from 0 to 8 (mean±standard deviation, 4.09±1.8), and patients with virus-related liver disease and a history of GI bleeding showed higher PHE scores. However, a lack of evidence makes it difficult to determine if the viral etiology of LC aggravated PH more than other non-viral causes, and it is presumptuous to assume so from this study alone, as only 12 patients had virus-related LC. Although this study included a univariate analysis of factors related to PHE scores, a multivariate analysis seemed not to be performed, possibly because of the insufficient number of study subjects. Thus, the possibility that variables related to GI bleeding such as age or sex served as confounding factors should be considered.

Among the 43 patients in the study, five (11.6%) showed evidence of ongoing or recent bleeding related to PHE. Of these five patients, three received endoscopic treatment, while one received coil embolization. The management of symptomatic PHE lesions should be approached with consideration of the patient's clinical state, available treatment methods, and expertise of the medical center.

This study showed that the prevalence of PHE was high in patients with PH, suggesting that SB3 CE could effectively detect lesions related to PHE, such as varices. Therefore, although further studies are needed, new-generation CE may be useful in evaluating and managing anemia or obscure GI bleeding in patients with PH. Large-scale prospective studies are needed to determine the prevalence of PHE in patients with PH, identify clinical factors related to PHE, and provide appropriate management for clinical settings.
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